. Cue-reward learning device as a modified Skinner box The light stimulator of the Skinner box corresponds to the LED light of this device. The lever corresponds to the lick sensor. The feed supply device corresponds to the water tube attached to the operating computer system (O'Hara and Co., Tokyo, Japan). The mice were immobilised using head plates and made to perform learning tasks.
Supplementary Figure 2 . Details of cue-reward learning task In the cue-reward learning task, the mice were provided water (4 µL/correct licking action) through a water-supplying nozzle only when they stuck their tongues out づ during 2 s of the light stimulation. The light stimulation was given to both eyes of mice from two LED bulbs placed in front of their faces. 
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Supplementary Figure 4 . BOLD response after light stimulation during fMRI in awake, behaving mice In order to account for haemodynamics, we set each BOLD fMRI for 1.8 s in SE sequence, 2 s after initiation of the light stimulus.
